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aSA) Aifmuth pr^)eller apparatus and ship equipped with the apparatus 



(67) A vertkal shaft (13) is connected at Its upper 
endtottte stem of a ship. A rudder plate (23) ie secured 
to me shaft (13). for controlling the course of the shfp. 
A pod (16) Is mounted on the htennediate pate of ttie 
shaft (13). The pod (15) contains a drive device, which 
drivesapropetler Shalt The propeller (21)connectedto 



the propeller shaft ts thereby rotated, generating a force 
propeOing the ship. To alter the course of the sh^. the 
shaft (13) is rotated, thereby rotating the pod (15) and 
the rudder plate (23). As the rudder plate (23) is thus 
rotated^ a im is obtained at the plate (23). The lift and 
the lateral component ol the propelling force are com- 
bined, applying a lateral force to the hull. 
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Description 

[0001] The present invention retates to an azimuth 
propeller apparatus and a ship equipped with the azi- 
muth propeller appaiatus. 

(OOOq Qeneral^.sh^ are equipped with a proptfter. 
The prqseOer is turned, propelling the ship in a cfirectian 
that is controned kjy a rudder. 
[0003) F1Q. 1 shows a typical conventional ship 80. 
RQ. 2 Is a magnifled viewof a stm ol the ship K). iK 
lustrating a rudder 82 of the sh^) 60. 
[0OO41 AeshowninRGS. Iand2,aprope0er8l Is 
provided at the stem, along wAth the nidder 82. The pro- 
peller 81 is driven by the mam engine 84 installed in a 
hull d the Gh9> 80 at the same level. The main engine 
84 is has its shaft axiaDy aligned with the propeBer 81 . 
The nidder 82 is attached to the stem by a rudder hom 

8a 

[DOOg Asthemainengine84driv85lhepiopeller81» 
me ship 80 is propelML The direction tn wMch the sMp 
80 Is propelled is ocntioBed by turrting the ruddsr 82 on 
the rudder hom 83. 

[0006] In recent years, ships have been proposed, 
each having an azmuth propeBer at the stem The azi- 
muth propeller can be rotated around a vertical axiSw The 
azimuth propeller propels the eNp as It Is driven around 
the horizontal, and steers the ship as It rotates around 
the vertical axis. 

(0007] RG. 3 depicts a sh^ 90 with a conventional 
azimuth propeller apparatus 91. RQ. 4 is a magnified 
view of the stem of me ship 90. showing the convention- 
al azimum propeOor appaiatus 91 . 
[0008] As shown In ROS. 3 and 4. the azimum pro- 
peller apparatus 91 comprises a strut 92, a pod 93 and 
a propeller 94. The strut 92 is connected to the stem of 
the ship 90 and can rotate around a vertical axle. The 
pod 93 is secured to the strut 92. The propeller 94 is 
attached to me pod 9a 

[DOOq in the etem there is proMidad a generaloc^ 
gine (G/E). which is located above thestnjl 92. The gen- 
erator/engine drNes a gerwrator (not shown), ^Mdt^ 
generates eiectrtc power. The etectric power is supplied 
to the motor provided in the pod 93. Driven wim the elec- 
tric power, the mdor drtoe the propeller 94. 
[OOiqi Ra 7 Is a graph r e presenting the various re- 
tations b^ween the rudder angle and the tateral force, 
which are observed wim various 8h9». In RG. 7, cunro 
D indfcates the an^e-torce relation obsenm) when the 
propeller 81 and Ihe rudder 82 (bom shown in RG. 2) 
are used, propelTng and steering the ship BO shown in 
RO. 1 at low speed of 18 knots. Curve E shows the an- 
gle-force relation observed «^ the aztmum propeQer 
apparatus 91 (shown in RG. 4) is used. propeOingand 
steering the sfiip 90 shown in RG. 3 at low speed of 18 
knots. Curve C incficates me angle-force retatkxi ob- 
senred when me sNp 80 b propelled and steered at high 
speed of 25 knots. 

[0011] As cart be understood from curve C the ship 



60 can receive a sufiicsent lateral force white being pro* 
pefledataralativery high speed, as in oQ-shore nanHga- 
tton. The ^ip 60 can therefore be weD steered In off- 
shore navigation. However, when the ship 80 \s pro- 

5 peQed at tow speed as it is navigated in me harbor, as 
(I is moored at the pier, or as It leaves me pier. Qs steer- 
ability greatly decreases as curve 0 reveals in RG. 7. 
[0012] Asdescrtedabove,the8hip90showninR6. 
3 has the azimum propeOer apparatus 91 shown in RG. 

10 4. As me stmt 92 of the apparatus 91 is rotated, a lateral 
force»applledtome8hip90. The lateral force is smaller 
than me lateral force applied to me sh?) 80 (FIG. 1) as 
the rudder 82 is rotated. Therefore, me greater part of 
the laiera) force, which is applied to me ship 90 w4ten 

t5 me ship 90 is propelled at low speed, is a lateral com- 
ponent of the propelling force that the propeOer 94 ap- 
pSes to the ship 90. 

[P013| The taleral component of the propeDIng force 
applied to the ship 90 at tow speed 9f 16 knots is small 
» as Is indicated by cunmE in RQ. 7. In other words, me 
steetabaity of me ship 90 equ^>ped wim the azimum pro- 
peller ay^Kuatus 91 also become insufficisnt during ttie 
tow-speed navigation. 

|P014| To impart eufftelentsteerabliity to the ship 91. 
ss a sufttoiently large lateral fbrce must be applied to me 
shtp 91, notonlyv^ me ship 91 is propelled at tow 
speed, but also when the wind is strong or waves are 
high. 

{0015) If tax is levtod on cartx)n emisston In order to 
30 prevent me global warming, ships wDl need to be navi- 
gated at tow speed to save energy. When sh^ are nav- 
igated at tow speed, however, the nidder force decreas- 
es. Hence, me steerSbiltty of a tow-speed sh^ is partic- 
ularty towered. 

35 [0018) It (3 merefore demanded not ortly that a ship 
wim an azto^um propeller apparatus ntaintalns sufRcient 
steerabifity even while navigated at tow speed, but also 
that the prapelltog eRiclency of azvmim propeller appa- 
ratuses Ise ermancedi 

40 [0017] The present Inventton has been made tosolve 
me problems descrtoedebo^. An object of me inven- 
tion is to provide an azimum propeller apparatus wmtoh 
can increase the steerafoiSty of shps during tow^^peed 
navigation and which can propel sh^ wtm high ^fiden- 

46 cy. Another object Of me invenfion is to provkte a ship 
whkm is equipped wdh mis azinnim propeltor apperahis. 
[poiq Aooorc&tg to the first aspect of the toventkm, 
mere is profvidsd an azimum prof^ller ^paratus which 
comprises: a rotatabto shaft to be connscted to a stem 

so of a ship; a mdder ptate secured to the shaft, for con- 
trolling thecourseofthe8hip;apod nxMinted on an in- 
termediate part of me nidder plate: a propeller having a 
propeller shaft connected to one end of me podt and 
drive means provided in the pod. for driving the propelter 

55 Bhaft 

P019) According to the second aspect of mis inven- 
tion, there is provided an azimum propeOer apparatus 
which oompiises: a rotatable shaft to be connected to a 
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stom of a ship; a pod mountod on ihs shaft; 01 i^por 
rudder p)ate secured to thai part d the shaft which is 
located abcve the pod, for controlling a course ctf the 
ship; a lower rudder plate secured to that part of the shaft 
whichi8locatedt>etowthidpod,forcormo(Bngtheoourse s 
of the ship; a propeller having a propeller ttlicJI connect- 
ed to one end of the pod; and drh« means provided In 
the pod, for driving the propeller shaft. 
[0Q2q Aoconfing to the third aspect of the present in- 
vention, there is provided a ship vi^lch comp r ise s an az- 10 
imuth propeller apparatus. The azimuth propeller appa- 
ratus tnctudas: a rotatable shaft to be connected to a 
stem of a ship; a niddar plate secured to the shaft, tor 
controfifaig the course of the ship; a pod mounted on an 
intem^ecfiate part of the rudder plate; a prop^ler having ^ 5 
a propeller shaft connecled to orte end of the pod; and 
drive means pioRfided ffi the poc^ for driving tftt propeller 
sftaft 

[0081] According to the forth aspect of the present in- 
vention, there is provided a st^p which comprises a az* 
ffnuth propeller apparatua The azimuth propeller appa- 
ratus includes: a Potat^t>)e shan to be connected to a 
stem of a ship; a pod moimited on the shaft; an upper 
njdder plate secured to that part of the shaft which is 
located above the pod. for comiol fin g a course of the 
s>wp;atower rudder ptatesecuredtothal part of the shaft 
which is located tielow the pod, for cmUroiflrty the course 
of the ship; a propeller ha^ a propeDer shaft connect- 
ed to one end of the pod; and drive means provided tn 
the pod. for driving the prop^Uer shaft. 
|0Q22] Aocordirtg to the fifth aspect of the invention, 
tftere is provided a shfp aooordinQ to ttte third or the forth 
aspect, which flurtfier comprisesi a siceg protrucfing from 
the stem of the ship toward the nidder plate, located In 
front of the azirrmth propeOer apparatus and opposing 
the aztnuth propeller apparatua 
poeS] Accorcfing to the sixth aspect of this ffwention. 
there Is provided a aocord^tg to the fillh aspect, in 
which the skeg has support means supporting the shaft 
pOOMI Accordlngtothesevemhaspectolthepresent 
invention, ttiere Is providad a ship acocMifrig to tlwfSth 
aspect, in which ttieskeg has a notch in an intermed ia te 
edge part, for allowing passage of the propeOer being 
rotated around the shaft 

pxfiq Aoconfingtotheeighthaspectcftheinvention, 
there Is provided an azinnulh propeller appaiatue w^ich 
comprises: a rotatable shaft to be connectod to a stem 
of aship; apod mounted on the shaft; apropeOerhavng 
a propeller shaft connected to one end of the pod; drive 
means provided In the pod. for driving the propeBer 
sf»ft; arvl a reaction fin oonrtected to the pod and locat* 
ed at tore-flow of the propeBer. for swirbtg wetor in a 
direction opposito to a rotational cfiredion d ttie propel 
ler. 

[0026] Accorcfir>gtothe ninth aspect of this invention, 
there is provided an azimuth propeller apparatus ac- 
cording to the eighth aspect, which further comprises a 
rudder plate secured to ttte shaft, for controflffig the 



course of the sh^. 

[0027] Acceding to the tenth aspect of the present In- 
vention, there is provided a sh^ which comprises an az- 
imuth propeller apparatus. The azimuth propeller appa- 
ratus includes: a rotatable shaft to be connected to a 
stom of a ship; a pod mounted on the shaft; a propeller 
having a pr^eSer shaft connected to one end of the 
pod; drive means provided in the pod, for driving the pro- 
peller shaft; and a reaction fin connected to the pod and 
located at f ore^ow of tfte propeller, lor swirling water in 
a directton opposito to a rotational direction of the pro- 
peller. 

(CMSq Acconfing to tfte eleventh aspect of tfie present 
Invention, there is provided a ship according to the tenth 
aspect. In which the azimuth propeller e9)paratu3 further 
comprises a rudcter plate secured to the shaft, for oort- 
trolBng the course of the shp. 
[0029] According to the twelfth aspect of the oiven- 
tion, there Is provided a sh^ according to the tenth or 
ttie Seventh aspect, which further comiMlses a skeg 
protruding from the stem toward the rudder plate, locat- 
ed in front d the ailmuth propeDer apparatus and 0^ 
posing the azlmutf I propefier apparatus. 
[0030] Aoconfir^ to the thirteenth aspect of the 
present invention, tftcre is provided a ship acconfing to 
the tenth or the twclftti aspect, in wftich the siceg has 
support means supporting the sfiaft 
[0031] According to the fourteenth aspect of the in- 
vention, there is provided an azimuth propeiter appara- 
tus accordir^g to thu twelfth aspect. In which the skeg 
has a notch m an c/c^ge part, for allowing passage of the 
propeller being rot&ted around the shaft. 
[0032} According to the fifteenth aspect of the inven- 
tton, there is provkled an azlrmrth propeller apparatus 
whKh comprtees: a rotatable sfen to be connected to a 
stem of a ship; a pod mounted on the shaft; a propeSer 
having a propeOer shaft connected to one end of the 
pod; drive means provided In tf^ pod, for (Mvlrtg the pro- 
petter shaft and a etator fin connected to the pod and 
located at aft-flow of the propeller, for swirl^g water in 
a cfirection oppos ft c to a rotational cSret^tton of the prcK 
poller. 

[0033] Accordirtg to the sixteenth aspect of this inven- 
tkxi, there is provkted an azintufiipropeD^ according to 
the fifteenth aspect, which further comprises a rudder 
plate secured to the shaft, for contromng the course of 
the ship. 

[0034] Accorc&^ to the seventeenth aspect of the 
present inverttion. tftere is provxied a ship which com- 
prees an azimuth propeller apparatus. The azimuth pro* 
peDer apparatus includes: a rotatable shaft to be corv 
nected to a stem of a ship; a pod mounted on the shaft; 
a propeller fiaving a propeller sfiaft connected to one 
endof the pod; drive means provUedln the pod. tor driv- 
ing the propeller shaft; and a stator fin connected to the 
pod and tocated at aft-ftow of the propeller, for swirting 
water in a cfirectkm opposfte to a rotational directkyi of 
the propiriler. 
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(OOdS) ADconfing tothe^MBsntha^ieclofttnsin* 
ventioa there b pravktod a ship according to the eev- 
enteenth aspect, in which the azfrmith propeller appa- 
ratus furttwr comprises a rudder ptate secured to the 
shaft, tor contioinn9 the course of the ship. ^ 
[00361 Aoooiding to the nineteenth asped of this In- 
vention, there is provided a sh^ acooiding to the sev> 
enteenth or the eighteenth aspect, which further com- 
prises a slceg protruding from the stem toward the rud* 
der plate, located in front of the azfmulhpropeUerappa- io 
ratus and opposing the azimuth (m)peller apparatus. 
[00971 Aooofdlngtothetwentiethaspedolthis Inven- 
tion, there b provided a ship according tothe nin^eenth 
aspect, in which the slceg extends to a point near the 
rudder plate, and the siceg has a notch in an edge part, is 
for allowing passage of me propeSer l)eing rotated 
around the shaft 

(00381 This summaiy of the hvention does not nec- 
asaariV descnbe all necessary features so that the in- 
vention may also tse a 6ut>comblnation of these de- 
scrbed features. 

[0039] The invention can be more fuOy u n d er stood 
from the toiiowtng detafled description when taken In 
conjunction with the a cccm pa nygig drawings, in which: 

RG. 1 is a side view showing a sh^ having a oon- 
ventlortal propelief and a conventional rudder 
Fia 2 is a magnified, view of the stem of the ship 
shown in FIQ. 1; 

R6. 3 is a side view of a ehlp equipped with a con- 
ventional azimuth propeller apparatue; 
RQ. 4 is a magnSied view of the stem of the 6ht> 
shown in RG. ^ 

RG. 5 Is a side view of the stem of a ship according 
to the first embodiment of the invention, which is 
equipped with an azimuth propeller; 
RG. 6 is a sicte v»w showing a modfUcalion of the 
first err)t)Odimenl; 

RG. 7 is a graph representing the various relatiorw 
between the rudder angle arxt tfia laieral forceii 
which are observed with various ships; 
RG. 8 Is a graph Qtu^rating the relation which the 
gap between the huti and ntdder of a ehip and the 
lateral force called to the rudder have when the 
rudder angle is 35^ 

RG. 9 is a side view of the stem of a ship according 
tothe second embodiment ol the invention, which 
Is equipped with an azimuth propeller apparatus of 
another type; 

RQ. 10 is a view taken along line V-V In RG.9; 
RG. 11 tsasxieviewof the stem of a ship according 
tothe third embodiment of the invention, which Is 
equipped wim an azimuth propeDer apparatus; 
RQ. laisasideviewof anolhershipequjppedwith 
a modification of tfte admuth propeller apparatus 
shown In RG. 11; 

RG. 13 is a view taken along tine V-V in RGS. 11 
and 12; 



RG. 14baskte view of thestem of ashtp according 
to the fourth embodiment of the InvOTtion, which is 
equipped with an azimuth propeller apparatus of a 
different type; 

RG. 15 is a akia v*»w for explaining the operation 
of the fourth embodiment; 
RG. ISAisasida^woflhestemofashipaocord- 
ing to the fifth embodiment <4 tfte invention, which 
Is equipped with an azimuth propeller apparatus of 
a different type; 

RG. 16B Is a viewtaken atong One G-G in RQ. 16A; 
RQ. 17A a side view for explaining the operation of 
the fiftt) embodiment; 

RG. 1 7B Is a vtewtaken atong fine G-Q in RQ. 17A; 
RG. 18A is a skfa view of the stem of a sh^ 
e(^t>PO^ with a rrxx3ication of the azimuth propel- 
ler apparatus according to first emtxxilment, which 
hasa reactton fin at the fore-stream of the propeller, 
RG.ISBieaviBwtakenatonglineG-GinRG. 18A; 
RQ. 19A lea side viewi showing the azimuth pio- 
peOer apparatus <^R6. IBAwhIch has been rolat* 
edby 1B0* from the position shown in Ra IBA; 
RG. ISBisaviewtakenakxtglineO-GinFIG. 19A; 
FIQ. 20 Is a side vl^ of the stem of a ship equipped 
wfth a modtficatton of the azimuth propeller appara- 
tus aoooiding to second embocfiment. which has a 
reaction fin 81 the tore^ream of the propeSer 
RQ. 21 tsa skSe view of the stem of a ship equipped 
wfth a mocfificatlon of the az^uth propeller appara- 
tus according to third embodiment, which i^ a re- 
• action fin at the fore-stream of the propeller;* 
RQ. 22 is a side vtow of the stem of a ship equ ^pped 
with a modificatksn of the third embocfiment, which 
lias a reatf ton Hn at the fore-stream of the propeller; 
RQ. 231saetoe view of theetem of ashlp equipped 
with a modHlcatton of the azimuth propeUer appara- 
tus acconfing to fourth embodinrwnt, which has a 
reaction fvt at the fore-atream of the propeDer; 
RG. 24A is a side view of an azimuth propeller ap- 
paratus aoconjing to the sbcth embodiment of the 
preeent tovention; 

RQ. 24B is a viewtaken atong line G-G in RG. 24A; 
. FIG. 25A Is a side view; showing the azimuth pro- 
peller apparatus of RG. 24A vt^toh has been rotat- 
ed by 180" from the position shown in Ra 24A; 
FIG. 25B is a view taken atong line G-Q in RQ. 25A; 
FIQ. 26A is a stoe view of the stem of a ship 
equipped witti the azimuth propeitor apparatus ac- 
cording to the first emtxxliment, which has a reac- 
tion fin at the aft-stream of the propeller; 
RG . 268 m a view taken atong line G-0 In RQ. 2BA; 
FIQ. 27A is a side view; showing the azimuth pro- 
peOer apparatus of RG. 26A which has been rotat- 
ed hy 1 80» from the positton shownin R G . 26A; and 
RQ. 278 is a viewtaken atong line Q^ to RQ. 27A. 

[0040] The first to sixth embocfiments of the invention 
win t>e described, with reference to tfte accompanying 
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drawings^ 

First Embcxfimem 

[0041] RG. Sisaskiaviswolthastemofashipac- s 
oonfing to the Rfst embocftnsrit, which is ecipi|pped 
an azimuth prapeHer appaiatus 1 according to thadrsi 
efT)bodtn)6nt 

[0042) As shown In FtQ. 5. the azimuth propeller ap- 
paratus 1 comprises a shaft 13b a pod 15. a motor 17» 
a propeller shaft 1 9, a prapaOar 21 , and a rubber plate 
2a The structure of the apparatus 1 win be described 
below In greater d^a0. 

[0049] The shaft 13veftically extends, with its upper 
part provided in the stem 10 of the ship. The ^laft 13 
can rotate through d6(f around ns axi& The pod 15 is 
connected to the tower end of the shaft ia The pod 15 
Inoorporates the motor 17. The propeller shaft 19 isoon- 
nectedatoneendtoth8motor17.TheprDpellBr21 is 
connected to the other end ol the propeller shaft 19. » 
[0044] The rudder plate 23 is mounted on the shaft 
ia UkB ortfinary rudders, the mdder plate 23 has a 
kilads cross sectiorv size and aspect ratio, all strndar to 
the ordinary rudders in size Old aspect rattoi (The as- 
pect latto is eierattoot the haigMH to the breadth £8 
ranging trom 1.5 to a If the plaie 23 has MmM 
breadths at the upper end and lower endi the aspect 
ratio will be is H/Bava, where Bave. is the average of 
the different breadths.) The rudder plate 23 is rotated 
whentheshaft13fotatesaioundftsaxis.Whenrotated. so 
the rudder plate 23 controls the direction in which the 
sh^ is piopeled The plate 23 has the cross section in- 
dicated by the twcHtol, dashed Knee. 
[0045] The ship has a cftive means for driving the az- 
imuthpropellerapparatusl.Thedrivemeanswillbede- 35 
scribed beiow. 

[004q The drtve means comprises a dtosel engine 
25, a generator 27. a motor 31, a gear 33i and a gear 
35, all provided ffi the stem 10. The gear 33 Is rnounted 
ontheshaftofthemotordl.andthegeerdSismounted 40 
on the shaftia The gears 33 and 35 are In mesh with 
each other. The cSesel engine 25 cfrives the generator 
27, which generates electric power. The electric poM«r 
is supplied to the motor 31 which dertvee the rotation of 
the shaft ia The gfiafs33and 35 transnrA the rotation 45 
of the motor shaft to the shaft ia The shaft 13is there- 
fore lolBted, whereby tfie azimutti prGpeiler af^erahis 
1 te rotated. Meanwhile, the electric power is supp6sd 
from the generator 27 to the motor 17 pro¥ided in the 
pod 15. through an electric cable 29 that attends so 
through the shaft 13 Driven by the electric power, the 
motor 17 rotates the pTDpeOer 21. 
[0047] A skeg 14 protrudes from the stemioward the 
rudder pl^ 23. to help the ship to keep its course. 
[0046] It wBI be explained how the azimuth propeOer ss 
apparatus 1 operates to propel the sh^lonMud and 
badcwaid and steer the sl)^. 
[00491 To propel the ship forward, the dtosel engine 



25provided In the stemdrtves the generator 27 provided 
in the stem. too. Tfte electric power output from tfve gen- 
erator 27 drives the motor 17 contained in tfte pod 15. 
Tha motor 17 rotates the propeller sf^ 19. which ro- 
tates the propeller 21. The propeller 21 . ^M^Uch is rotat- 
ing, pushes water backward, in the directton of arrows 
a in RG. 5. Asa result, the shf) is propelled fomward. 
[0050] The ship can be propelled backward, merely 
ty rotating the propeller 21 in tfta raversa dfractton, mak- 
ir^ the propeller 21 push water fonMard. 
[0051] To alter the ship"^ course to portskie or star- 
board, the motor 31 rotates the gears 33 and 35. thereby 
rotating the shaft 13 and, hence, the azimuth propeller 
apparatus 1 turning. Asa result, the direction changes 
in which the propeDer 21 applies a propeQlng force to 
the hun. and a Sft is generated at the rudder ptate 2a 
Due to the propelfing force and tfte lit, a lateral force is 
applisd to the huQ. aRoring the course of the sh^. As 
indicated above, the niddar plate 23 f»s 8 Made cross 
section, size and aspect tatkx ai similar to tfioee of the 
ordinary rudders. The azimuth propelter apparatus 1 
can therefore controTthe course of the sh^ more reOably 
than the conventional azimuth propeller apparatus 
shown in RQ. 3. 

iposa) RG. 7 is a graph representing the vartous re- 
lations between the nidder ffiigte and the lateral forces 
which am pbsenred with vartous sh^. Cunre D Indi- 
cates the angle-force relatton ot)served when the pro- 
p^lerBI and the nidder 82 (both shown in RQ. 2) are 
used, propenhg and steering the ship 80 shown in RQ. 
1 at low speed of 18 knots. Curae E shows the angle- 
force relation obsen^ when the azimuth propeller ap- 
paratus 91 (shown in RQ. 4) is used, propelling and 
steering the ship 90 shown In RG. 3 at tow speed of 1 B 
knots. Curve A tndkates the ffiigla4orce relatbn ot>- 
served%^ the azimuth propeller apparatus 1 (shown 
in RG. 4) is used, propelNng and steering a ship ai tow 
speed of 18 knots. 

|Q0S3) As seen from cunm A. the iatoral force is al- 
most equal to the sum of the lateral force applied to the 
hull when ^ propeller 81 and the mdder 82 (RQ. 2) 
are used and the lateral force appfied to the huQ when 
the azimuth propeOer apparatus 91 (RG. 4) is used. Ob- 
viously, the ship the azimuth propeller apparatus 1 
can accpme a larger lateral force than the ship 80 with 
the propeller 81 and mdder 82 and the ship 90 with the 
conventional azimulh propeller apparatus 91. 
[OCSq The azimuth propeller apparatus 1 having the 
structure dB8crft)ed above can have a M sImDar to the 
Oft the ordinary rudder plate acquires and can provkle a 
l^eraJ component of propelling force by virtue of the pro- 
peller 21 . The lift and the latemi component of force re- 
sult in a lateral force. This lateral force is larger than the 
lateral force applied to the ship 90 with the conventional 
azimuth propeller apparatus 91 . The azimuth propeller 
apparatus 1 can therefore control the course da ship. 
In other words, it can enhance the steerabifity of the ship 
well during the tow-speed navigaiioa 
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[0055] A88hawninRG.5.th0propen8r21'is>tocated 
at the roar ol the pod 1 5 white the azimuth propeller ap- 
paratus 1 is positioned to propel ma ship forward, trv 
stead, thepropeilerai maybetooatedinfrontotthepod 
1 6 as iri a vnoifflication of the apparatus 1 . \^ich is illus- 
trated In RG. 6. In ttvs modmed az&nuth propeller ap- 
paratus attains the same advantages as the azimuth 
propeller apparatus 1 shown In RG. 5. 
[0066] Moreover, the ntflder plate 23 may be separat* 
ed into two rudder plates, the one of which is an upper 
rudder plate which is located above the pod 15 and the 
other b a lowarnidctor plate which is boated below the 
pod 15. 

Second Embo dim ent 

[0057] RG. 8 is a graph Bkjslratbg the relation which 
the gap between the hull and rudder of a sh^ and the 
tateral tome applied to the rudder have when the rudder 
angle is 35*. From R& 8 a can be understood that the 
laterat force incr^es as the g^ between the hull and 
the nidder decreases. Since the lateral force applied to 
the rudder changes Ihe course of the ship as ^readir 
mentioned, the steerabimy of the 6htp depends on the 
lateral force. In view of this ft may be proposed that the 
gap between the huD and the rtjdder be dec re ased to 
enhvca the steeratNTity ol the ship. 
[0056] Accordingly, the second embodiment of the 
present invention is a ship with an azimuth propeller ap- 
paralue thai can steer the sMp more relably than does 
the azimulh prop^ler apparatus 1 shown in RG. 5. 
(OOSq In the fdlowing descr^itidn ot Ihe second to 
sixth embodiments of the invention, the components 
correspOTKtlng to thoee of the first embodiment are iden* 
tified by ttte same r^erence raimerals and w31 not be 
descrtoed In deteM, and the new componen t s wai be de- 
scribed In dsteBl 

[QOOq RaOlsasldevlewofthestemofashlpac- 
cording to the second embodiment of this Invention. Ae 
shown in RG. 9» the ship has an azimuth propeller ap- 
pariE^ 2, a drive means, arvi a skeg 43l 
[O0S1] The azimuth piopeOer appaiatus 2 has bevel 
gears 37. a propeller shall 39, and a shaft 41. The azi- 
mutti propeller apparatus 2 is (fr^en fay the drive means. 
Thedrivemeanecomprisesadiesel engine 2S,a6peed- 
reducing apparatua 28, a t r ansm iss ion shaft X. and 
bevel gears 37. In the ship shown in RG. 9, the diesel 
engme drives the transmission shaft 30 by way of the 
speed-reducing apparatus 28. The bevel gears 37 
transmittheiolaHonof theshaftXtotheshaft41 of the 
azimuth propellarappaiams 2. Thus driven by the drive 
meansi the azimuth propellar apparatus 2 propels the 
ehip. 

[0062] The skeg 43 protrudes from the stem toward 
the rudder plate 23 of the apparahjs 2 for a longsr cfis- 
tance than the skeg 14 shown in RG. 5. Thus, the rear 
edge of the steg 43 is tocaled doaer to the front edge 
of the nidder plate 23i 



[0063] RG. 10 is a view taken along One V-V in RG. 
9. As can be seen from RG. 10, the gap between the 
nidder pbte 23 and the hull is r^nower than in the case 
of the sh{p shown in RG. 5. Hence, a greater lateral 

s forcecanbeappliedtotheshtpaocoidtngtotheseoond 
embodvnent than to the ship according to the first em- 
bocSment. to change the course of the ship. 
IPOSQ Cunre B In RG. 7 indicates the relation be- 
tween the njddsr angle and the lateral force, ang)e4oice 

10 rebtkjnobsenradv^ntheshipaccoidngtDthesecond 
embodiment is pnspeiled and steered at tow speed of 
18 knots. As can be evktenced by comparing cunreB 
with oirva A, the lateral force is larger than the lateral 
torce applied to the tft^ acoorcttig to the first emtxx^ 

r5 ment. 

[0O65] Moreover. cun« C in RG. 7 Indicates the an- 
gle-fbrce relatkm observed virlten the ship 80 Is pro- 
pellsd and steered at high speed of 25 knots. As can 
been seen from corr^>arison b^ween cunre C and cunm 
^ B, a tateral force, whk:h is comparable with the lateral 
torce appSed to the ship 80 n»^gated at 25 knots, can 
be appGed tothe shp, acooidong tothe second embod- 
iment, thou^ the ship to navlgatsd at taw speed of 18 
knota 

SB [DOeq The drive means used in the second embodi- 
ment can be used to drive the aziiTtuth propeller appa- 
ratus 1 according to ttie first embodiment arxl the azi- 
muth propeller apparatuses according to the third to 
sixth embodiments, which will be described later. More- 

30 over, the azimuth propelter apparatuses 2 a ccord in g to 
the second embodiment can be derived by the derive 
means in the first embodiment. In this case, the motor 
31 and the gears 33 and 35 cooperate to roiate.the az- 
imuth propeller apparatus 2. 

ss [0067] In the second embodiment, tfie gap b^ween 
the huD and the nidder is narrow The lateral force ap- 
pGed to the ship m the azimuth propeller apparatus 2 is 
operated to change the course of the sh!p can therefore 
be increased. This enhances the steerabUi^ of the eh^. 

40 - 

Third Emtiodlment 

(00681 Generally, a rudder plate must be firni^ and 
stead^ supported because it receives a lateral force 

45 large enough to change the course of the 6Np.Aoooid> 
kigly^ the thkd entedinertt of the preeem inverftion Is a 
shfp ttiat is Innproved in the eupport strength of the njd> 
der plate of an azimuth propeQer apparatus. 
(0069) RG. 11 saskteviewof thestemof thesh^. 

50 AsshowninRQ. 11. the ship has an azimuth propeller 
apparatus 3 and a skeg 45. The apparatus 3 and the 
skeg 45 are so designed that the skeg 45 supports the 
azimuth propeller apparatus 3 firmly and steacSV The 
apparatus 3 and skeg 45 will be deserted with refer- 

66 encetoRG. 11. 

(D07Cq The nidder plate 24 of the azimuth propeller 
apparatus 3 is secured at its front edge to a shaft 20. 
Secured to the shaft 2a the nidder plate 24 Is rotated 
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when theshan ao b rotated lh8 ruskter 
tiea] to the rudder plate 23 ol the azimuth propeSter ap- 
paratus 1 and 2 ir> the shape ol to cross section, as is 
Irtdkated by the tvMHtot. dashed thes 241 . 
[0071] The 8keg45hastwobearmg sections 451, on 
the upper and lower paits of ite rear edge, respedlvaly. 
The t)earng sections 451 support the shaft 20. The rud- 
der plate 24 is a flap-shaped oomponeni that is coupled 
to the rear edge of the skeg 45. 
[0072] Fiai2lsa6ideviewofanother6htpequipped 
with a modMcadon of me azimuth propeller apparatus 3 
shown in RG. 11. 

[0O73| The8keg458hownlnPIG.l2hastwobearing 
6ections451,ti)(etheslceg458howninRQ. 11, and has 
two intermediate beting sectiofts 453, on two nterme- 
cfiate parts of its rear ec^. Thus» four tioarttg eectiorts 
support a shaft 20. The bearing sections 451 and hew- 
ing eeedone 453 are axlaUy aligned with the shaH 20. 
The rudder plate 23 secured to the shaR 20 can there- 
fore be rotated smoothly around the ehalt 20. 
[0074 Rai3isaviewiadcenalo«t90rwV>VinRGS. 
11 and 12; 

[D07q The rudder plate 24 shown in RG. 11 is sup- 
ported at both ends Of the Shaft 20 tiy means Of the iqpper 
and lower bearing sections 451. not ty a single shaft 
(such ae the shaft 13) as the rudder plate 23 shown in 

R& 9. OtiviDusIyi the nidder plate 24 is rnore linrnly 
ported thmittwnidder plate 23 shown hRQ. 9. 
[DOTS] The rudder plate of the azimuth propeller ap- 
paratus 3shown in RG8. 11 and 12 is supported at both 
ends of the shaft 20 andy 9 necessary, at two intemiedi- 
ate part of the shaft 20. Hence, the rudder plate ie more 
firrrdy supported than the rudder plates of the second 
em b od ime nts. Ptnthermore, the azfrnuth propefler ap- 
paratus 3 attafns the same »ivmttages as ^e azimuth 
propetier apparatus 2 shown in RG. 9. 

Fbuith Embodiment 

[pon) The fbuitt) eihbodimen t of this inventlGn is a 
ship characterized in two respects. Rrst, the gap t»- 
tween the rudder plate and the hull is narrowi Increasing 
the eteerabSity of the ship. Second, the azimuth propel- 
ler apparatus is rotated by 160^ from the normal posftion 
to propel the ship backward. 
POTBI RG. 14 be side view of the stem of ttm ship 
according to the fourth e mb odin ie nl With reference to 
RG. 14 the azimuth propaSler apparatus 4 and ekeg 51 
of the fourth embodiment will be de8crt)ed. 
[0079] The azimuth propeOer apparatus 4 has a rud- 
der plate 53. The mdder plate 53 is a modific^ion of the 
nidder plales 23 shown in FIGS. 5 and 9. The rudder 
plate53ha8aprpiectk)nS31 on the front edge and can 
rotate through 360*. The rudder ptete 53 is identica} to 
the mdder plate ^ of the azimuth propeller apparatuses 
1 and 2 in the shape of its cross section, as is imteated 
by the two<kil. dashed Snee 531 in RG. 14. 
[0080] The skeg 51 has a Uwtch 511 In the rear 



edge. It is in the notch 511 m'WhichtheprQiectlon53l 
<a the f\MQT plate 53 is placed as long as the w6xtor 
plate 53 rerrtains cn tt\B nortna\ position. Thus, the gap 
b^wsan the plate 53 and the hun is much narrower than 

s in the case of the conventional ships. 

[0081] To propel the ship backward, dsufficee to ro- 
tate the ^ft 20 by 160*. thereby setting the rudder 
plate 53 in the positkm shown In RG. 15. The propeDer 
21 is ttten tocated in the notch 511 of the skeg 51. As 

10 the propeBer 21 is rotated in the notch 511. It applies a 
backward piopellffig force to the hull. 
[0082] The forth embodiment attahs the same advan- 
tages as the second embodsnenL 



[0083] The fifth embodiment of the present Invention 
descrbes an azimuth propeDer apparatus witich can ap- 
ply to the huD a propelling force greater than in the first 
to fourth embodlmentB de8crft)ed above artd a ship 
equipped wfth the azimuth propeller apparati^. 
[0084] RG. 16A is a side view of the stem of the ship 
according to the fifth embodiment of the inventiorv which 
is equipped with an azimuth propeller apparatus de- 
signed toapplyagreBtarpropellinglbrcetothehufl. RG. 
ISBisavlewtakenatonglineG-GinRG. 16A. 
{0O6SI The azimuth propeller apparatus 5 shown in 
FIG. 16Aischar^erizedbyareactionfin61 that Is pro- 
vktedatthe rearofthepod 15, namelyatthefore-etream 
of the propeBer 21. (Generally, a fin k)cated at the fore- 
stream of a propeltar b called 'reaction fins^* whereas 
a fin loeatedat the aft-etreamof apropeller is called *&ta- 
tor fins.*) Ae shown In RG. 16B. the reaction fin l6com- 
prraes. for example, eight fin blades. The fin blades ex- 
tend in racfial cfirectkyis from the rear end of the pod 15. 
The fki blades are positksned to swirl the water flow to- 
ward the propeller 21, in the direction opposite to the 
rotatk)nal direction of the propeller 21. More predseiyi 
each fin blade is twisted in the earns Erection as the 
blades of the propeHer 21 provktod at the rear of the 
reaclkanfinGI. 

[0088] How the azimuth propeller apparatus 5 exerts 
a propelling foroe lo the hull to push the sh^ fonward will 
be explained. 

[0087] A(fieselen9ne^anda9BnerBtor27arepro- 
vkM in ttte huO. and a motor 17 is provkted in the pod 
15 of the azimuth propeller apparatus 5. The (fiesel en- 
gine 25.(bives the generator 27, which generates elec- 
tric power. The ^ectric power b supplied to the motor 
1 7. The propeller 21 is rotated t^ the nrwtor 1 7 and push- 
es water backward. The reactton fin 1 6 swirls the water 
flowtowardthe propeller 21 In the (firectton opposite to 
the rotational directk)n of the propeller 21 . The propeller 
21. which is tocated at the rear of the reaction fin 16, 
further increases the velocdy ol the water Row by the 
rotating. Thus, the momentum of the water Row greatly 
changes. The reaction G resulting from the change in 
momentum (In the direction arrows a in RG. 6) propels 
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-th8 8h9>forwafil - 

[0088] The ship can ba prapaOed backward tsy nc34al- 
ingtheshalt13by 18(f astsDIustratedcnRG. 17A.Tb8 
azimuth propetlar apparatus 5 is thereby rotated by 
I60*,too. Asaresult.th8propellaf 21 pushes water tor- 
wafdLorin(h8drectionclarfowb(FIQ. 17A). applying 
a backward prD(»II^ force to ttte hull RG. 17B is a 
view takmi along BneQ^ in RG. 17A. 
PSOOSI Whether the sh^ is propeDed forward or back- 
ward, the reaction fin 16 can swirl water in the ffiiection 
opposite to the rotatfonal dlrectk)n of ttie propeller 21. 
Hence, the energy of the swirling water wouki not be 
wasted at the rear of the propeller 21. This senses to 
^icrease the ^iciency of propeDlng the ship. 
[0090] As already described in conjurtctlon with the 
first enrtediment, ttie lateral force that controts the 
course of ttie shtp results in part from the lateral com- 
ponent of ttie propelling fofco the azimuth propeller ap- 
paratus 5 exerts on the huQ. ThereforB, the increase in 
the ship-propelling efficiency can er^ianco the steera* 
biinyoftheshtp. 

[0091] Thereactnnfin16oftheazimuthpropeSerap- 
paratus 5 can be used in the azimuth propel ler appara- 
tuses according to the first to fourth embodiments de- 
scribed abova How the fin 16 may be used so win be 
biMy explained betowi 

(Use in the Rrst Embocbnenl) 

[00921 FIO IBA shows a modifk:atk)n of the azimuth 
propeller apparatus 1 a ccord i ng to first embodiment» 
which hasareactwn fin 50 at the f of D d r ea m of ttie pro- 
peller21 . RQ. IBB isa viewtakanatang line &Q In RQ. 
18A. For ejfimple. as shown in RQ. IBB^ ttie reactton 
fin 50 has sfac fin bladaSk Itiree on each skle of the mdder 
ptoe23. 

[0099] RG. ISAisaskle viewi 6tK>winglheazinrttith 
propeller appaialus of RG. 18A whch has been rotated 
by 180P from the positnn shown in RQ. 1BA to propel 
tlie ship backward. RQ. 198 is a view taken ak)rig fine 
O-QbiRa IfiA. 

(Use in the Second Embodiment) 

[OOeq RG. 20 depicts a modification of the azimuth 
propeOer apparatus 2 aoooRfing to second embodiment, 
wtiich has a reaction fin SO at the foRMtrenn of ttie pro- 
peller 21. 

(Use in the Third Embodiment) 

IQOeq RG.2iaiumseeamodiflcationoftheezlmuth 
propeller apparatus 3 a oo o w fing to ttiird embod im e n t, 
wh ich has a reactwn fin 50 at ttie fofe-etream of the pro- 
peller 21. 

[0096] RG. 22 shows another modification of the az- 
bnuth propeDer appamtus di w^ikih has a reactkm fin at 
ttie tore-stream of itie propeller 21 . 



(Use in the Fourth Embocftnsnt) - 

[0097] RQ. ^ shows a modSk^ation of the azimuth 
propeDer apparatus 4 according to fourth embocfiment, 
s which has a reactnn fin SO at thsfore-^ream of ttie pro- 
peller 21. 

[D098] In the fir^ to fourth embodim»its. the use of 
the reactkvi fin SO can help to increase ttie Ghip-propel- 
fing efficiency. 

Sixth Efrtt>odlment 

[0099] The sbcth embodiment of this inventton will be 
descrfbed. Thte embodiment is a ^Ip equipped with an 

75 azimuth propeller apparatus 6 that t^ a propeller 21 
bcatad in front of the pod 15, theietiy to increase ttie 
sh9>'propeUEng efficiency furttier. 
[Pioq m.24Aisastoevlewoftheazlmuth propeller 
apparatus B, and RQ. 24B is a view taken tfong line G- 

so GinRG.24A. 

[0101] Theazimuthpropellerapparatus6hasa8tator 
fin 16, nctf a reaction fin 16. The azimuth propeller ap- 
paratus 6 further comprises a stiaft 13, apod 15, anda 
propeller 21 . The pod 1 S Of the apparatus 6 is oonneded 

i» totho8haft13.Thestatorfin18lsmour4edonthepod 
15 and located at the aft-flow of the propdiler 21. The 
. propeller 21 is located ki from of the pod 15 as is illus^ 
trated in RQ. 24A. 

[01021 ThematOffinieissirT^tartothereactkinfinie 
30 Intefmsof structure. It is desired to swirl water in the 
cfirection opposite to the rotational direction of the pro- 
peller 21. To swirt the water on this direction, the blades 
of ttie stalor fin 16 are twisted in the same cfirectkm as 
the blades of the propeDer 21 provkted In front of the 
3S statorflnia 

[0103] The setter fin 16 swirls the water that ties 
gained momentum as the propeller 21 rotates, in the di- 
faction opposito to the rotational direction of the f>ropel- 
lar 21. Thus, the momentum of the water flow greatly 
40 changes, propelling the ship fonMard. 

[0104] The azimuth propeller appaiatue 6 can be ro- 
tmed by 180* around ttie axis of the shaft 1 3, as is iUus- 
tmted in RG. 25A. In this case, ttie stup is propelled 
backward. 

^ ipioq lnthesMhembocSment.the8tatorfin16i8k>- 
catBdattheaft-ftowofthepropeder21 nomatterwh^ 
er the ship is propefled f onward or badcwBfd The stator 
fin 16 cffii ther^ore swirl water in the dSrectkm opposite 
tothe rotatbnaldiraotion of the propeller 21 . Hertte. the 

so etator fin 16 reduces the swirl of water caused by the 
rotating propeller 21 and converts the energy of the 
swtrf Ing water to a propel6ng force. The force piopeOing 
the hufi can be thereby increased. 
[0106] Moreover, the steeratulity of the ^ip can be 

SB enhanced by Increasing the ehip-propelling effidency as 
in ttie fifth emtxxliment. 

EDIOT] The stator fin 16 of the azimuUi piopeOer ap- 
paratus 6 can be used In the azimuth propeDer appara- 
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tuses aoconfing to tho first to fourth entbocfimsnts cte- 
$crb8dabov0. Howthostatorfln 16fnay beusedeowOI 
be briefiy explained betoM 

(Use in the Firel Embodiment) 

[0108] RG.26A8how9amodmcation7oftheazbmjth 
proposer apparatus 1 aooording to first embodiment, 
which hasa stator fin 50 at the aft-stream of the prbpelter 
21. FtG. 26B isa viewtalcen along line G-Q In RG. 26A. 
As shown Di RG. 26B, the stator fin 50 is similar 0) ^ruc- 
ture to the reaction fin 50 described above. For example, 
the stator fin 50 has six fin bladas, three on each side 
orthenjdderptate2a 

[0109) In order to propel the ship backward it suffices 
to (otatetheazfrnutti propeller apparatus 7 by 180^ as 
isi6u8ttatedinRG.27A. RG.27B Is a view taken along 
rroG-GinFIG.27A. 

[D1101 The stator fin SO can help to increase the Gh^ 
propelfing efficiency in the first erribodknent 



CMfiie 

1. An azIniilhpiopeOer apparatus (1.2, 3^4) charac- 
terized by comprising: 

a rotatable shaft (ta 20) to be connected to a 
stem of a ship; 

a rudder plate (23, 24, 53) secured to the shaft 
(1^, for oontrolSng ttm couree of the sh^p; 
a pod (15) mounted on an Intemtediate part of 
the rudder plBle (23^ 24. 53); 
a propeller (21) having a propeller shaft (19) 
connected to one end of the pod (15); and 
driva means (17) provkted ki the pod (15), for 
dHvkig the pnipeBer shaft (19). 

2. An azimuth propeller apparatus (1.2, 3^ 4) charac- 
terized l]y comprising^ 

a fotatable shaft (13i 20) tobe connected to a 
stem of a sh^; 

a pod (15) mounted on the shaft (13, 20X 
an upper rudder plate (23, 24. 53) secured to 
th^ part of the shaft (1% 20) which is tocated 
' dbcwethepod(1S).f6rcon ti ol f i9acouiBeot 

the ship; 

a lower nidder plate (23, 24, 53) secured to tfmt 
part of the shaft ( 1 % 20) which is kxated betow 
the pod (15), for oontrdflng the oouffse of itte 

«wp; 

a propeller (21) havkig a propeller shafl (19) 
connected to one end of the pod (15); and 
drtva means (17) provkted n the pod (15), for 
drtvlng the propeller shaft (19). 

3» A sliip characterized by corhprisingan azimuth pro- 



peQer apparatus (1, 2, 3, 4): 

the azimuth propeSer apparatus (1. 2. 3, 4) ktctud- 

ing: 

5 a rotatabte shaft (13, 20) to be connected to a 

stemctfasfup: 

a njdder plate (23^ 24, 53) secured to the shaft 
(13), for controlling the course of the sh^; 
a pod (15) mounted on an intenmetfiate part of 
10 the nidder plate (23. 24.53); 

a propeller (21) having a propeller shaft (19) 
connected to one end of the pod (15); and 
drive means (17) provkled In the pod (15), ft>r 
driving tfte piopeHer shaft (19)l 

15 

4w A ship chara^erfzed by comprlsktg an azknuth pro- 
peller apparatus (1,2,% 4): 

tfieazknuth propeller apparatus (1, 2, 3l 4) ki- 
duding: 

so 

a rotatable shaft (13^ 20) to be connected to a 
stem of a ship; 

a pod (15) mounted on the shaft (1 3, 20); 
an upper rudder piato (23, 24, 53) secured to 
^ that part of the shaft (13, 20) which is tocated 

above tfte pod (15), for oontrolfing a course of 
tttaship; 

a tower rudder plate (23, 24, 53) secured to that 
part of the shaft (13, 20) which is kxsated betow 
30 the pod (15), for controllng ttia course of tfie 

ship; 

a propeller (21) having a propeller shaft (19) 
connected to one end of the pod (15); and 
drive means (17) provkfed ki the pod (15), for 
ds drhrkig the propeller shaft (19). 

6. Ash^acconfingtodatm3ordaim4, characterized 
t3y further contprl sk i g a skeg (14, 43. 45, 50, 51) 
protruding from the stem of the ehip toward the nid- 

^ der p late (23, 24, 53), tocated h front of the azknulh 
propefler (1, 2, 3^ 4) apparatus and cpposltg tfie 
azknuth propeOer sppanAsm (1 , 2, 3^ 4). 

& A ship accorcfing to dakn 5, characterized In that 
45 the skeg (45, 50) has support meana (451, 453) 
supportktg the shaft (20X 

7. A ship accorcfing to dakn 5, chaiactertzed in that 
the skeg (51) has a notch (511) in an sitermecfiate 

so edge part, for altowkig passage of the propeller (21 ) 
bekig rotated around the shaft (13). 

& An azimuth propeller apparatus (5) cfiaracierized 
by comprisingc 

66 ^ 

a rotatab le shaft (1 3) to be connected to a stom 
of ash^; 

a pod (15) mounted on the ehaft (13i 20); 
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a piopeller (21) having a prapellsr shaft (19) 
connected to one end ol the pisd (1 5); 
drive means (17) provided In the pod (15). for 
driving the pfopefler shaft (19); and 
a reaction fin (16) connected to the pod (1 5) and 
located at tor&4tow of the propeiter (21). for 
swiriing wter In a direction opposfte to a fota- 
tional direction of the piopeOer (21 ). 

a An azimuth propeller apparatus (5) acconfing to 
datm 8» characterized by funher comprising a nic^ 
der plate (23, 24. 53) secu red to the shaft, for con- 
cioDing the course of the ship. 

ia Ash^icharacterizedbycomprisinganazfmulhpro- 
peDer apparatus (5): 

the azimuth propeller apparatus (5) indud^ 

a rolatabie shaft (1 3) to connected to a stem 
of aship; 

a pod (15) mounted on the shaft (13^ 20); 
a prop^ler (21) having a propeller shaft (19) 
connected to one end olthe f^d (15); 
drive mosm (17) provided In the pod (15)^ for 
driving the propeller shaft (19); arvd 
areactionfin (15)connectedtoth8pod(15)and 
located at fore-flow of the propenar (21), for 
swiriing water In a direction oppo^ to a rote- 
tionai direction of the propeiter (21). 

11. A ship according to claim 10, characterized in that 
the azimuth propellef apparatus (5)furttiercompris- 
es a nxlder plate (23, 24, 53) secured to the shall, 
fpr contfolRng the course of the ship. 

12. Ashipaccordtngtodaim 10 or davn 11, character- 
ized tfi further comprising a 6tog.(14, 43, 45. 50. 
51) protfucfing from the stem toward the rudder 
plate (23, 24. 53}. located In hont of the azimuth pR>> 
poller 89)parBtu6 (5) and opposing the azImuA pro- 
peller apparatus (5). 

13. A6hipaccorc&)gtoclaim12.chaiacleriZ8dinthat 
the skeg (45. 50) has support maans (461. 45^ 
supporting tfie shaft (20). 

14. A sh^ according todaim 12, characterized in lhat 
the skeg ^1) has a notch (511) in an edge part, lor 
albwing passage of the propeller (21) being rotated 
around the shaft (13). 

15. An azimuth propeller apparatus (6) characterized 
bjf oomprisingc 

arolatable shaft (13) tobe connected toastem 

ofaship; 

a pod (15) mounted on the shaft; 

a propeller (21) having a propeller shaft (19) 



• connected to one end o^the pod (1 5); 
drive means (17) prcvided in the pod (15), for 
driving the propeller stwSt (1 9); stkI 
a stator fin (16) connected to the pod (15) and 
6 loca!edataft-ftowofthepropeller(2l).forswlri- 
tng water In a direction opposite to a rotatkral 
direction of the propeller (21). 

16. An azimuth propeller apparatus (6) according to 
to daim IS. characterizadby further comprisfnganid- 

der plate (23, 53) secured to the shaft (1 3), for oon- 
troBing the course of the ship. 

17. Ashipcftaracterizedbycomprisinganazffmithpro- 
peller apparatus (6): 

the azimuth propeDer apparatus (6) inducfingc 

a rotatable shaft (13) tobe connected to a stem 
ofasht>; 

so a pod (15) mounted on the shaft; 

a propenar (21) having a propefler shaft (ig) 
connected to one end of the pod (1 5); 
drive means (17) provkfed in the pod (15), for 
driving the propeller shaft (1 9); and 

2S astatorfin (16) connected to the pod (15) and 

located at aft-fkywof the propeller (21 ), fbr swlrt- 
ing water bi a cfirectkn opposite to a rotattonal 
directton of the propeller (21). 

30 ia Ashfp acc^ng todalm 17. characterized in that 
the azimuth propeller apparatus (6) further compris- 
es a rudder plate (23, 53) secured to the shaft (13), 
fa controllmg the course of the ship. 

as ifi, A8h|paocordingtocialm17orclaim 18, character- 
ized by further comprising a skeg (14. 51) protnid- 
ing from the stem toward the njdder plate (23, 53). 
locat e d in front of ttie azimuth propeller apparatus 
(6) and opposing the azimuth propeller apparatus 

40 (P). 

2a Ashipacconingtoclaimig, charactorizedinttut 
the skeg (51) extends to a point near the nxlder 
plate (53). and the skeg (51) has a notch (511) in 
4S an edge part, for atkM^ passage of the propeller 
(21) behg rotated around the shaft (13). 
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RELATION BETWEEN THE HULL-RUDDER GAP 
AND THE LATERAL FORCE ON RUDDER 
(AT RUDDER ANGLE 35* ) 
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